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modifying a portion of said coding sequence to yield a 
modified sequence which contains a greater number of 
codons preferred by the intended plant host than did said 
coding sequence and fewer plant polyadenylation signals 
than said coding sequence. 

40. A synthetic gene which is derived from a Bacillus thuringiensis insecticidal 
protein toxin gene and which is more highly expressed in plants, wherein 
the coding sequence of said synthetic gene is modified to contain: 

a) a greater number of codons preferred by the intended 
plant host than said insecticidal protein toxin gene; and 

b) fewer polyadenylation signal sequences than said 
insecticidal protein toxin gene. 

41 . A modified chimeric gene comprising a promoter which functions in plant 
cells operably linked to a structural coding sequence and a 3 5 non- 
translated region comprising a polyadenylation signal which functions in 
plants to cause the addition of poly adenylate nucleotides to the 3' end of 
the RNA, wherein said structural coding sequence encodes an insecticidal 
protein derived from B.t tenebrionis, said structural coding sequence 
comprising the following sequence: 



1 


ATGACTGCAGACAACAACACCGAAGCCCTCGACAGTTCTA 


40 


41 


CCACTAAGGATGTTATCCAGAAGGGTATCTCCGTTGTGGG 


80 


81 


AGACCTCTTGGGCGTGGTTGGATTTCCCTTCGGTGGAGCC 


120 


121 


C TCGTGAGC TTC TAT AC AAAC TTTC TC AAC AC C ATTTGGC 


160 


161 


CAAGCGAGGACCCTTGGAAAGCATTCATGGAGCAAGTTGA 


200 


201 


AGCTCTTATGGATCAGAAGATTGCAGATTATGCCAAGAAC 


240 


241 


AAGGCTTTGGCAGAACTCCAGGGCCTTCAGAACAATGTGG 


280 


281 


AGGACTACGTGAGTGCATTGTCCAGCTGGCAGAAGAACCC 


320 
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321 TGTTAGCTCCAGAAATCCTCACAGCCAAGGTAGGATCAGA 3 60 

361 GAGTTGTTCTCTCAAGCCGAATCCCACTTCAGAAATTCCA 400 

401 TGCCTAGCTTTGCTATCTCCGGTTACGAGGTTCTTTTCCT 440 

441 CACTACCTATGCTCAAGCTGCCAACACCCACTTGTTTCTC 480 

481 CTTAAGGACGCTCAAATCTATGGAGAAGAGTGGGGATACG 520 

521 AGAAAGAGGACATTGCTGAGTTCTACAAGCGTCAACTTAA 560 

561 GCTCACCCAAGAGTACACTGACCATTGCGTGAAATGGTAT 600 

601 AACGTTGGTCTCGATAAGCTCAGAGGCTCTTCCTACGAGT 640 

641 CTTGGGTGAACTTCAACAGATACAGGAGAGAGATGACCTT 680 

681 GACTGTGCTCGATCTTATCGCACTCTTTCCCTTGTACGAT 720 

721 GTGAGACTCTACCC AAAGGAAGTGAAAACTGAGCTTACCA 7 60 

7 61 GAGACGTGCTCACTGACCCTATTGTCGGAGTCAACAACCT 800 

801 TAGGGGTTATGG AAC TAC C TTC AGC AATATC GAAAAC TAC 840 

841 ATTAGGAAACC AC ATCTC TTCGAC TATC TTC AC AGAATTC 880 

881 AATTCCACACAAGGTTTCAACCAGGATACTATGGTAACGA 920 

921 CTCCTTCAACTATTGGTCCGGTAACTATGTTTCCACCAGA 960 

961 CCAAGCATTGGATCTAATGACATCATCACATCTCCCTTCT 1000 

1001 ATGGTAACAAGTCCAGTGAACCTGTGCAGAACCTTGAGTT 1040 

1041 CAACGGCGAGAAAGTCTATAGAGCCGTCGCAAAC ACC AAT 1080 

1081 CTCGCTGTGTGGCCATCCGCAGTTTACTCAGGCGTCACAA 1120 

1121 AGGTGGAGTTTAGTCAGTATAACGATCAGACCGATGAGGC 1160 

1161 CAGCACCCAGACTTACGACTCCAAACGTAACGTTGGCGCA 1200 

1201 GTCTCTTGGGATTCTATCGACCAATTGCCTCCAGAAACCA 1240 

1241 CAGACGAACCATTGGAGAAGGGCTACAGCCACCAACTTAA 1280 

1281 CTATGTGATGTGCTTCTTGATGC AAGGTTCC AGAGGGACC 1320 

1321 ATTCCAGTGTTGACCTGGAC AC ACAAGTCCGTGGACTTCT 1360 
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1361 TCAAC ATGATCGATAGC AAGAAGATC ACTCAACTTCCCTT 1400 

1401 GGTGAAAGCCTACAAGCTGCAATCTGGTGCTTCCGTTGTC 1440 

1441 GCAGGTCCC AGATTC ACTGGAGGTGACATCATCCAGTGCA 1480 

1481 CAGAGAACGGCAGCGCAGCTACTATCTACGTGACACCTGA 1520 

1521 TGTGTCTTACTCTCAGAAGTACAGGGCACGTATTCATTAC 1560 

1561 GCATCTACCAGCCAGATCACCTTCACACTCAGCTTGGATG 1600 

1601 GAGC AC C C TTC AAC C AGT ATTAC TTTGAC AAGAC C ATC AA 1640 

1641 CAAAGGTGACACTCTCACATACAATAGCTTCAACTTGGCA 1680 

1681 AGTTTC AGCACACCATTTGAACTCTCAGGC AACAATCTTC 1720 

1721 AGATCGGCGTCACCGGTCTC AGCGCCGGAGACAAAGTCTA 1760 

1761 CATCGACAAGATTGAGTTC ATCCCAGTGAAC 1791. 

42. A modified chimeric gene comprising a promoter which functions in plant 
cells operably linked to a structural coding sequence and a 3' non- 
translated region comprising a polyadenylation signal which functions in 
plants to cause the addition of polyadenylate nucleotides to the 3 5 end of 
the RNA 5 wherein said structural coding sequence encodes an insecticidal 
protein derived from B.t entomocidus, said structural coding sequence 
comprising the following sequence: 

1 ATGG AGG AG AAC AAC C AAAAC C AATGC ATTC CAT AC AAC T 4 0 
4 1 GCTTGAGTAACCCAGAAGAGGTATTGCTTGATGGAGAACG 8 0 
8 1 CATTTCAACCGGTAACTCTTCCATCGACATCTCCTTGTCC 120 
121 TTGGTCCAGTTTCTGGTCAGCAACTTCGTGCCAGGTGGTG 160 
161 GGTTCCTTGTCGGACTAATTGACTTCGTCTGGGGTATCGT 200 
201 TGGTC C ATC TC AATGGG ATGC ATTC C TGGTGC AAATTGAG 240 
241 CAGTTGATC AACGAGAGGATCGCTGAGTTCGCCAGGAACG 280 
2 81 CTGCC ATCGCTAACTTGGAAGGATTGGGCAATAACTTCAA 320 
321 CATCTATGTGGAGGCCTTCAAAGAGTGGGAAGAGGACCCT 360 



&&6 
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361 AACAACCCAGAGACCCGCACTAGGGTGATCGACAGATTCA 400 

401 GAATCTTGGACGGCCTCTTGGAGAGAGATATCCCATCCTT 440 

441 CAGAATCTCTGGCTTCGAAGTTCCTCTCTTGTCCGTGTAC 480 

481 GCTCAAGCAGCTAATCTTCACCTCGCTATCCTTCGAGACA 520 

521 GTGTC ATC TTTGGGG AAAGGTGGGGATTGAC C AC TATC AA 560 

561 CGTCAATGAGAATTACAACAGACTTATCAGGCACATTGAC 600 

601 GAGTACGCCGACCACTGTGCTAACACCTACAACCGTGGCT 640 

641 TGAACAATCTCCCTAAGTCTACTTATCAAGATTGGATTAC 680 

681 CTACAACAGGTTGAGGAGAGACTTGACCCTCACAGTTTTG 720 

721 GACATTGCAGCTTTCTTCCCGAACTATGACAACAGGAGAT 7 60 

761 ACCCTATCCAACCAGTGGGTCAACTTACCAGAGAAGTCTA 800 

801 TACTGACCCACTTATCAACTTCAACCCTCAGTTGCAAAGT 840 

841 GTCGCCCAACTTCCCACATTCAACGTCATGGAGTCCAGCC 880 

881 GTATCAGGAACCCACACTTGTTTGACATCTTGAACAACCT 920 

921 TACTATCTTCACCGATTGGTTCAGCGTTGGGCGTAACTTC 960 

961 TATTGGGGTGGACACAGGGTCATCTCCTCTCTTATTGGAG 1000 

1001 GTGGGAACATTACCTCTCCTATCTATGGACGTGAGGCAAA 1040 

1041 CCAGGAGCCACCACGTAGTTTCACCTTCAACGGTCCAGTC 1080 

1081 TTCAGAACCTTGTCTAACCCTACCTTGAGATTGCTCCAGC 1120 

1121 AACCTTGGCCAGCTCCACCTTTCAACCTTAGAGGTGTTGA 1160 

1161 GGGCGTTGAGTTC TC TAC TCCTACC AAC TCC TTC AC TTAC 1200 

1201 AGAGGTAGAGGAACCGTTGATTCCTTGACCGAACTCCCAC 1240 

1241 CAGAGGAC AATAGCGTGC C AC CC AGGGAAGGCTACTCCC A 1280 

1281 CAGGTTGTGCCACGCAACCTTCGTGCAGCGTTCCGGAACT 1320 

1321 CCATTCCTCACTACAGGAGTTGTGTTCTCATGGACTGATC 1360 

1361 GTAGTGCTACTCTCACTAATACCATTGATCCCGAGAGGAT 1400 
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1401 CAATCAAATCCCATTGGTCAAGGGTTTCCGTGTGTGGGGA 1440 

1441 GGAACTTCTGTCATCACAGGACCAGGCTTCACAGGAGGTG 1480 

1481 ATATTCTTAGAAGAAACACTTTTGGCGACTTTGTGAGCCT 1520 

1521 CCAAGTTAACATCAACTCTCCAATTACTCAAAGATATCGT 1560 

1561 CTCAGGTTTCGTTACGCATCTTCCCGTGACGCTAGAGTCA 1600 

1601 TCGTGCTC ACCGGAGCAGCTTCTACCGGTGTCGGTGGAC A 1640 

1641 AGTCTCCGTGAACATGCCACTCCAGAAGACTATGGAGATC 1680 

1681 GGCGAGAACTTGACATCCAGGACCTTCAGATACACCGACT 1720 

1721 TCTCTAACCCTTTCAGTTTCCGTGCCAACCCTGACATCAT 1760 

1761 TGGCATTAGCGAACAACCTCTCTTTGGAGCTGGTAGCATC 1800 

1801 TCATCTGGCGAATTGTACATTGACAAGATTGAGATCATTC 1840 

1841 TTGCCGACGCTACCTTCGAGGCTGAGTCTGACCTTGAGAG 1880 

1881 AGCCCAGAAGGCTGTGAACGCCCTCTTTACCTCCTCTAAT 1920 

1921 CAGATTGGCTTGAAAACTGACGTTACTGACTATCACATTG 1960 

1961 ACCAAGTGTCCAACTTGGTCGACTGCCTTAGCGATGAGTT 2000 

2001 CTGCCTCGACGAGAAGCGTGAACTCTCCGAGAAAGTTAAA 2040 

2041 CACGCCAAGCGTCTCAGCGACGAGAGGAATCTCTTGCAAG 2080 

2081 ACCCCAACTTCAGAGGCATCAACAGGCAGCCAGACCGTGG 2120 

2121 TTGGAGAGGAAGCACCGACATCACCATCCAAGGAGGCGAC 2160 

2161 GATGTGTTCAAGGAGAACTACGTCACCCTCCCAGGAACTG 2200 

2201 TGGACGAGTGCTACCCTACCTACTTGTACCAGAAGATCGA 2240 

2241 TGAGTCCAAACTCAAAGCCTACACCAGGTATGAACTTAGA 2280 

2281 GGCTACATCGAAGACAGCCAAGACCTTGAAATCTACCTCA 2320 

2321 TCAGGTACAATGCCAAGCACGAGATCGTGAATGTCCCAGG 2360 

2361 TACTGGTTCCCTCTGGCCACTTTCTGCCCAAATGCCCATT 2400 

2401 GGGAAGTGTGGAGAGCCTAACAGATGCGCTCCACACCTTG 2440 

2441 AGTGGAATCCTGACTTGGACTGCTCCTGCAGGGATGGCGA 2480 
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2481 


GAAGTGTGCCCACCATTCTCATCACTTCACCTTGGACATC 


2520 


2521 


GATGTGGGATGTACTGACCTGAATGAGGACCTCGGAGTCT 


2560 


2561 


GGGTCATCTTCAAGATCAAGACCCAAGACGGACACGCAAG 


2600 


2601 


ACTTGGCAACCTTGAGTTTCTCGAAGAGAAACCATTGCTC 


2640 


2641 


GGTGAAGCTCTCGCTCGTGTGAAGAGAGCAGAGAAGAAGT 


2680 


2681 


GGAGGGACAAACGTGAGAAACTCCAACTCGAGACTAACAT 


2720 


2721 


CGTTTACAAGGAGGCCAAAGAGTCCGTGGATGCTTTGTTC 


2760 


2761 


GTGAACTCCCAATATGATAGGTTGCAAGTGGACACCAACA 


2800 


2801 


TCGCCATGATCCACGCTGCAGACAAACGTGTGCACAGGAT 


2840 


2841 


TCGTGAGGCTTACTTGCCTGAGTTGTCCGTGATCCCTGGT 


2880 


2881 


GTGAACGCTGCCATCTTCGAGGAACTTGAGGGACGTATCT 


2920 


2921 


TTACCGCATACTCCTTGTACGATGCCAGAAACGTCATCAA 


2960 


2961 


GAACGGTGACTTCAACAATGGCCTCTTGTGCTGGAATGTG 


3000 


3001 


AAAGGTCATGTGGACGTGGAGGAACAGAACAATCACCGTT 


3040 


3041 


CCGTCCTGGTTATCCCTGAGTGGGAAGCTGAAGTGTCCCA 


3080 


3081 


AGAGGTTAGAGTCTGTC C AGGTAGAGGC TAC ATTC TCCGT 


3120 


3121 


GTGACCGCTTACAAGGAGGGATACGGTGAGGGTTGCGTGA 


3160 


3161 


CCATCCACGAGATCGAGGACAACACCGACGAGCTTAAGTT 


3200 


3201 


CTCCAACTGCGTCGAGGAAGAAGTCTATCCCAACAACACC 


3240 


3241 


GTTACTTGCAACAACTACACTGGGACCCAGGAAGAGTACG 


3280 


3281 


AAGGTACCTACACTAGCCGTAACCAAGGTTACGACGAAGC 


3320 


3321 


TTACGGAAACAATCCTTCCGTTCCTGCTGACTATGCCTCC 


3360 


3361 


GTGTACGAGGAGAAATCCTACACAGATGGCAGACGTGAGA 


3400 


3401 


ACCCTTGCGAGTCCAACAGAGGTTACGGTGACTACACACC 


3440 


3441 


ACTTCCAGCAGGCTATGTTACCAAGGACCTTGAGTACTTT 


3480 


3481 


CCTGAGACCGACAAAGTGTGGATCGAGATCGGTGAAACCG 


3520 
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3521 AGGGAACCTTCATCGTGGACAGCGTGGAGCTTCTCTTGAT 3560 

3561 GGAGGAA 3567. 
43. A modified chimeric gene comprising a promoter which functions in plant 
cells operably linked to a structural coding sequence and a 3' non- 
translated region comprising a polyadenylation signal which functions in 
plants to cause the addition of polyadenylate nucleotides to the 3' end of 
the RNA, wherein said structural coding sequence encodes a B.t. P2 



insecticidal protein, said structural coding sequence comprising the 





following sequence: 




1 


ATGGACAACAACGTCTTGAACTCTGGTAGAACAACCATCT 


40 


41 


GPGAPGPATAPAAPGTPGTPPPTPAPPATPPATTPAPPTT 


80 


81 


PGAAPAPAAGAGPPTPGAPAPTATTPAGAAGGAGTGGATG 


120 


121 


G AATGG AAAP GTAC TG A P P AC TP TP TP T A P OTP GP A P P TP 


160 

X U u 


161 


TGGTTGGAAPAGTGTPPAGPTTPPTTPTPAAGAAGGTPGG 


200 

u y 


201 


PTPTPTPATPGGAAAAPGTATPTTGTPPGAAPTPTGGGGT 


240 

xj U 


241 


ATPATPTTTPPATPTGGGTPPAPTAATPTPATGPAAPAPA 


280 

tj U u 


281 


TCTTGAGGGAGACCGAACAGTTTCTCAACCAGCGTCTCAA 


320 


321 


CACTGATACCTTGGCTAGAGTCAACGCTGAGTTGATCGGT 


360 


361 


CTCCAAGCAAACATTCGTGAGTTCAACCAGCAAGTGGACA 


400 


401 


ACTTCTTGAATCCAACTCAGAATCCTGTGCCTCTTTCCAT 


440 


441 


CACTTCTTCCGTGAACACTATGCAGCAACTCTTCCTCAAC 


480 


481 


AGATTGCCTCAGTTTCAGATTCAAGGCTACCAGTTGCTCC 


520 


521 


TTCTTCCACTCTTTGCTCAGGCTGCCAACATGCACTTGTC 


560 


561 


CTTCATACGTGACGTGATCCTCAACGCTGACGAATGGGGA 


600 


601 


ATCTCTGCAGCCACTCTTAGGACATACAGAGACTACTTGA 


640 


641 


GGAACTACACTCGTGATTACTCCAACTATTGCATCAACAC 


680 


681 


TTATCAGACTGCCTTTCGTGGACTCAATACTAGGCTTCAC 


720 
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721 GACATGCTTGAGTTCAGGACCTACATGTTCCTTAACGTGT 760 

761 TTGAGTACGTCAGCATTTGGAGTCTCTTCAAGTACCAGAG 800 

801 CTTGATGGTGTCCTCTGGAGCCAATCTCTACGCCTCTGGC 840 

841 AGTGGACCACAGCAAACTCAGAGCTTCACAGCTCAGAACT 880 

881 GGCCATTCTTGTATAGCTTGTTCCAAGTCAACTCCAACTA 920 

921 CATTCTCAGTGGTATCTCTGGGACCAGACTCTCCATAACC 960 

961 TTTC CC AACATTGGTGGACTTCC AGGCTC CAC TAC AACCC 1000 

1001 ATAGCCTTAACTCTGCCAGAGTGAACTACAGTGGAGGTGT 1040 

1041 CAGCTCTGGATTGATTGGTGCAACTAACTTGAACCACAAC 1080 

1081 TTCAATTGCTCCACCGTCTTGCCACCTCTGAGCACACCGT 1120 

1121 TTGTGAGGTCCTGGCTTGACAGCGGTACTGATCGCGAAGG 1160 

1161 AGTTGCTACCTCTACAAACTGGCAAACCGAGTCCTTCCAA 1200 

1201 ACCACTCTTAGCCTTCGGTGTGGAGCTTTCTCTGCACGTG 1240 

1241 GGAATTCAAACTACTTTCCAGACTACTTCATTAGGAACAT 1280 

1281 C TCTGGTGTTCC TCTCGTCATC AGGAATGAAGACC TC ACC 1320 

1321 CGTCCACTTCATTACAACCAGATTAGGAACATCGAGTCTC 1360 

13 61 CATC CGGTAC TCC AGGAGGTGC AAGAGCTTAC CTC GTGTC 1400 

1401 TGTCCATAACAGGAAGAACAACATCTACGCTGCCAACGAG 1440 

1441 AATGGCACCATGATTCACCTTGCACCAGAAGATTACACTG 1480 

1481 GATTCACCATCTCTCCAATCCATGCTACCCAAGTGAACAA 1520 

1521 TCAGACACGCACCTTCATCTCCGAAAAGTTCGGAAATCAA 1560 

1561 GGTGACTCCTTGAGGTTCGAGCAATCCAACACTACCGCTA 1600 

1601 GGTACACTTTGAGAGGCAATGGAAACAGCTACAACCTTTA 1640 

1641 CTTGAGAGTTAGCTCCATTGGTAACTCCACCATCCGTGTT 1680 

1681 ACCATCAACGGACGTGTTTACACAGTCTCTAATGTGAACA 1720 

1721 CTACAACGAACAATGATGGCGTTAACGACAACGGAGCCAG 1760 

1761 ATTCAGCGACATCAACATTGGCAACATCGTGGCCTCTGAC 1800 



